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The NASA STI Program Office ... in Profile

Sinceits founding,NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific and Technical Information (STI)

ProgramOffice plays a key part in helpifdASA maintain this important role.

The NASA STI Program Office is operated by Langley Research Center, the
lead center for NASA's scientific and technical information.

The NASA STI Program Gice provides access to the NASA STl Database, the
largestcollection of aeronautical and space sciencei®ife world. The Pro
gram Office is also NASAs institutional mechanism for disseminating the
results of its research and development activities.

Specializedservices that help round out t8&1 Program Ofce’s diverse der-
ingsinclude creating custom thesauri, building customized databagasjor
ing and publishing research results ... even providing videos.
For more information about the NASA STI Program Office, you can:
E-mail your question via thiternet to help@sti.nasa.gov
Fax your question to the NASA Access Help Desk at (301) 621-0134
Phonethe NASA Access Help Desk at (301) 621-0390
Write to: NASA Access Help Desk

NASA Center for AeroSpace Information

800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

This publication was prepared by the NASA Center for AeroSpace Information,
800 Elkridge Landing Road, Linthicum Heights, MD 21090-2934




Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists 43 reports, articles, and other documents recently announced in the NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics N.A.

02 Aerodynamics 1

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 4
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 4

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 5
Includes aircraft simulation technology.

06  Aircraft Instrumentation N.A.
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 7

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 8
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 9

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 10
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

Engineering 11
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences N.A.
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences N.A.
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 14
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 15
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 16
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General 16

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

(614) 644-7051 Fax: (614) 752-9178

OKLAHOMA

OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division

200 Northeast 18th Street
Oklahoma City, OK 73105-3298
(405) 521-2502, ext. 253

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

(405) 744-6546 Fax: (405) 744-5183

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 777-4841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(206) 753-4027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 26506—-6069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 264-6520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, W1 53233

(414) 286-3073 Fax: (414) 286-8074



OooooDogoodg

Typical Report Citation and Abstract

19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19970003682NASA Ames Research Centdoffett Field, CA USA
Computational Investigation of Tangential Slot Blowing on a Generic Chined Fabody
Agosta—GreenmarRoxana M., California Polytechnftate Univ, USA; Gee, Ken, MCA Inst., USA; Cummings, Russell M.,
California Polytechnic State UnjWJSA; Schif, Lewis B., NASA Ames ReseardDentey USA; Journal of Aircraft; Aug. 1995;
Volume 32, No. 4, pp. 811-817; In English; Atmospheric Flight Mechanics Conference, 1-2 Aug. 1994, Scottsdale, AR, USA;
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCA2-626
Report No.(s): NASA-CR-202708; NAS 1.26:202708; AIAA Paper 94-3475; Copyright Waived (NASA); Avail: CASI; A02,
Hardcopy;A01, Microfiche

Theeffect of tangential slot blowing on the flowfield about a generic chined forebody at high angles of attack is investigated
numerically using solutions of the thin-lay&eynolds-averaged, Navi€tokes equationThe effects of jet mass now ratios,
angleof attack, and blowing slot location in the axial and circumferential directions are studied. The computed results compare
well with available wind-tunnel experimental data. Computational results show that for a given mass now rate, the yawing mo
mentsgenerated by slot blowing increase as the body angle of attack increases. It is observed that greatier ttieaymemg
momentsare produced by a slot located closest to the lip of the nose. Also, computational solutions show thatlaviiogrd
acrosghe top surface is morefeétive at generating yawing moments than blowing outboard from the bottom surface.
Author
Forebodies)NavierStokes Equation; Computational Fluid Dynamicandential Blowing; Angle oAttack; Flow Distribution

19970003710NASA Ames Research Centioffett Field, CA USA

Evaluation of Turbulence Models for Unsteady Flows of an Oscillating Airfoil

Srinivasan(G. R., JAl Associates, Inc., USA; Ekaterinaris, J. A., Naval Postgraduate School, USA; McCvdskeyarmy Avi-

ation Systems Command, USA; Computers and Fluids; 1995; ISSN 0045-788M&/24, No. 7, pp. 833-861; In English

Contract(s)/Grant(s): DAAL03-90-C-0013

Report No.(s): NASA-TM-11942; NAS 1.15:11942; No Copyright; Rail: CASI; A03, Hardcopy; A01, Microfiche
Unsteadyflowfields of a two-dimensional oscillating airfoil are calculated using an implicit, finiferdifice, Navier Stokes

numericalschemeFive widely used turbulence models are used with the numerical scheme to assess the accuracy and suitability

of the models for simulating the retreating blade stall of helicopter rotor in forward flight. Three unsteady flow conditiens corre

spondingto an essentially attached flplight-stall, and deep-stall cases of an oscillating NACA 0015 wing experiment were cho

sen as test cases for computations. Results of unsteady airloads hysteresis curves, harmonics of unsteady pressures, al

instantaneoulowfield patterns are presented. Somfeds of grid densitytime-step size, and numerical dissipation on the un

steadysolutions relevant to the evaluation of turbulence models are examined. Comparison of unsteady airloads with experimental

datashow that all models tested are deficinéome sense and no single model predicts airloads consistently and in agreement

with experiment for the three flow regimes. The chief findings are that the simple algebraic model based on the renormalization

grouptheory (RNG) diers some improvement over the Baldwin Lomax model in all flow regimes with nearly same computational

cost.The one-equation models provide significant improvement over the algebraic dadftbguation models but have their



own limitations. The Baldwin-Barth model overpredicts separation and underpredicts reattachwemtalst, the Spalart-All
marasmodel underpredicts separation and overpredicts reattachment.

Author

TurbulenceModels;Unsteady Flow; Flow Distribution; Finite Diffence Theory; NavieBtokes Equation; Computational Fluid
Dynamics;Airfoils; Oscillations; Separated Flow; Aedynamic Stalling

19970004298North Carolina State UnivRaleigh, NC USA
Hypersonic Boundary-Layer Stability Experiments on a Flared-Cone Model at Angle of Attack in a Quiet Vihd Tunnel
Final Report
Doggett, Glen PNorth Carolina State Univ., USA; Chokani, Ndaona, North Carolina State Univ., USA; Oct. 1996; 132p; In
English
Contract(s)/Grant(sNCC1-183; ROP 505-59-50-02
Report No.(s): NASA-CR-201617; NAS 1.26:201617; No CopyrighigiACASI; A07, Hardcopy; A02, Microfiche

An experimental investigation of thefedts of angle of attack on hypersonic boundary-layer stability on a flared-cone model
was conducted in the low-disturbance Mach-6 Nozzle-Test Chamber Facility at NASA Langley Research Center. This unique
facility provided a 'quiet’ flow test environment which is well suited for stability experiments because the low levels of freestream
'noise’ minimize artificial stimulatiorof flow-disturbance growth. Surface pressure and temperature measurements documented
theadverse-pressure gradient and transition-onset location. Hot-wire anemometry diagnostics were applied to identify the insta
bility mechanisms which lead to transition. In addition, the mean flow over the flared-cone geometry was modeled by laminar
Navier-Stokesomputations. Results show that tteindary layer becomes more stable on the windward ray and less stable on
theleeward ray relative to the zero-degree angle-of-attack case. The second-mode instability dominates the transition process a
azero-degree angle of attack, howewesr the windward ray at an angle of attack this mode was completely stabilized. The less-
dominantfirst-mode instability waslightly destabilized on the windward rdyon-linear mechanisms such as saturation and har
monicgeneration are identified from the flow-disturbance bispectra.
Author
Angleof Attack; Aeodynamic Noise; ZerAngle of Attack; Boundary Layer Stability; Hypersonic Speed; N&takes Equa
tion; Hypersonics; Aerdynamic Stability; Hypersonic Boundary Layer

19970004318Air Force Inst. of €ch, Dept. of the Air Force; Air Uniy Wright-Patterson AFB, OH USA
Experimental Investigation of a Supersonic Boundary Layer Including Favorable Ressue Gradient Effects
Luker, Joel J., Air Force Inst. ofeCh., USA; Dec. 19, 1995; 199p; In English
Report No.(s): AD-A306651; AFIT/GAE/ENY/95D-16; No Copyrightyall: CASI; A09, Hardcopy; A03, Microfiche

This study used advanced laser Doppler velocimetry techniques to measure the turbulence intensities and Reynolds shea
stresse Mach 2.8 turbulent flat plate and Mach 2.9 favorable pressure gradient (FPG) boundary layers. The FPG was generated
usinga convex curved wall and had a strength of Beta = 0.1, where Beta is Gaggélibrium parametefhe maximum magni
tudeof the 'extra’ strain rates normalized by the main strain rates was 0.1, which meant the FPG was considered to be a strong
pressurgyradient. The fiat plate results indicated that the LDV procedures used in this experiment prevented angular biasing of
the velocity measurements reported in the literature. Analysis of the LDV system settings also showed that this biasing, which
hasbeen attributed in the past to the angular alignment of the lasers, may have actually beeatdaasenh, part, by the choice
of record interval used during data collection. Measurements in the FPG test section demaonatridtedtabilizing &ct of
the FPGreduced the turbulence intensities below the location y/6 less than 0.5. Near the wall, the u-turbulence intensity was found
to be reduced to 70% of the flat
DTIC
Boundary Layers; drbulence; Compassible Flow; Laser Doppler Velocimeters; Supersonic Boundary Layers; Velocity Mea-
surementPressue Gradients; Angular &ocity

19970004323Virginia Polytechnic Inst. and State Uniept. of Aerospace and Ocean EngineerBigcksbug, VA USA
The Source and Evolution of Turbulence in Trailing Vortex Pairs Final Report Apr. 1995
Vogel, Christine M., \irginia Polytechnic Inst. and State UniWSA; Devenport, \WWliam J., Mrginia Polytechnic Inst. and State
Univ., USA; Apr. 1995; 256p; In English
Contract(s)/Grant(s): NO0014-90-J-1909; NO0014-91-J-1773
Report No.(s): AD-A306706; VPI-AOE-217; No Copyrightyall: CASI; A12, Hardcopy; A03, Microfiche
The reanalysis of data obtained from the experimental studies of two different trailing vortex pairs has been conducted to
obtaina more complete understanding of the turbulence structure of these flows. Statistical and spectral results, as well as filtered



resultsand estimates of thefe€ts of vortex wandering on the characteristics of the flows are presented. The results of the vortex
pair are compared with the data from the experimental study of an isetated conducted under similar testing conditions and
modelconfiguration to distinguish between the structure afettsf of the separatertices from those of vortex interaction. The
analysisof a counterotating vortex pair reveals that initially the vortices develop in a manner similar to an isolated vortex. The
coresappear laminar and the turbulence structure outside them is dominated by the spirafterkesme distance, flow inside

and outside the cores becomes much more turbulent. The cores begin to grow anthéeessylts indicate that this change may
bea result of wave instabilities developed in the cores.aftadysis of the co-rotating vortex pair reveal that turbulence is present
in the cores as they spiral about each other and move downstream. After a certain disteos thege into a single core, which
containsmore turbulence and is ovvice the size of the pair that created it. Asgeeicomes to completion, a symmetric core

is formed which has much less turbulence. déerappears to cause an increased rate of vortex.decay

DTIC

Turbulence; Flow Characteristics; Counter Rotation; Stability; Rotatioak®$; \drtices

19970004382National Aeronautics and Space Administration. Langley Research Géatepton, YA USA

Multigrid Appr oach to Incompressible \iscous Cavity Flows

Wood, William A., National Aeronautics and Space Administration. Langley Research G¢8f&rMay 1996; 16p; In English

Contract(s)/Grant(sRTOP 242-80-01-01

Report No.(s): NASA TM-10262; NAS 1.15:10262; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche
Two-dimensionalncompressible viscous driven-cavity flows are computed for Reynolds numbers on the range 100-20,000

usinga loosely coupled, implicit, second-order centrallfedé#nt scheme. Mesh sequencing and three-lewgicié multigrid

errorsmoothing are incorporated into the symmetric Gauss-Seidel time-integration algorithm. Parametrics on the numerical pa

rametersare performed, achieving reductions in solution times by more than 60 percent with the full multigrid approach. Details

of the circulation patterns are investigated in cavities of 2-to-1, 1-to-1, and 1-to-2 depth to width ratios.

Author

Viscous Flow; Cavities;Wo Dimensional Flow; Computation

199700044 74Stanford Uniy, Dept. of Aeronautics and Astronauti€A USA
Application of Particle Image \elocimetry to a Study of Flow About a Multi-Element Airfoil Final Report 15 Aug. 1995
- 14 Aug. 1996
Walker, Stephen M., Stanford UnjWJSA; Bagandf Donald, Stanford Uniy USA; Nov 14, 1996; 35p; In English
Contract(s)/Grant(s): NCC2-5155
Report No.(s): NASA-CR-202724; NAS 1.26:202724; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

An experiment was performed on the flap tip vortex shed from a half span Fowler flap. This flap was mounted on a 5 foot
spanNACA 63(2)-215 Mod B airfoil in the 7 by 10 foot wind tunnel at NASA Ames Research CBetegral noiseeduction
studieswere performed with this model, and the addition of the Particle Imalgeimetry (P1V) research discussed here served
asa proof case of lge scale PIVThe measurement plane investigated hereanasss plane region. This is cross plane relative
to the freestream flow direction. The measurement plane was located at a position 18 inches downstream of the flap trailing edge.
This served to prove that measurements could also be made in the rfioudt difoss plane direction rather than in the downstream
flow direction. Lastly the PIV data was used as a practical research tool that yielded important results that could not otherwise
beobtained. The flow field area measured was 40 cm by 40 cm square, and served to characterize the downstream flow characteris
tics of the flap tip vortex under three configurations: the baseline configuration which was the flap and the wing only; the baseline
with the addition of a 3/4 span slat; and the baseline with a Flap Edge Device which was designed to reducgéehenabvésk
at the flap. All configurations were tested at a freestream velocity of 64.84 m/s. The test resulted in average velocity fields for
thethree configurations tested. The velocity fields aided in verifying other testing methods on this particular experiment, and also
yieldedfurther insight into the characteristics of the flapviiptex under the three configurations considered. The velocity data
wasreduced, and we were able to calculate the vorticity of the flow field. From the position of minimum vorticity the location
of the center of the vortex was determined. The circulation was also calculated and aided in comparing the effects of the three
configurationson the lifting characteristics of the flap.
Author
Particle Image ¥locimetry; Vihd Tunnel Ests; ‘értices; Flow Distribution; Flow Meas@ment; Tailing Edge Flaps



03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19970003560Toledo Univ, Dept. of Chemical Engineerin@H USA
Numerical Simulation of Internal Heat Transfer Phenomena Occurring During De-Icing of Aiicraft Components Final
Report,6 Oct. 1995 - 30 Sep. 1996
DeWitt, Keneth J., dledo Univ, USA; Sep. 30, 1996.1p; In English
Contract(s)/Grant(s): NAG3-1796
Report No.(s): NASA-CR-202720; NAS 1.26:202720; No CopyrighigihCASI; A03, Hardcopy; A01, Microfiche

An experimental study to determine the convective heat transfdice@ffrom castings made from ice-roughened plates
is reported. A corresponding topic, 'Measurements of the Convective Heat Transfer Coefficient from Ice Roughened Surfaces
in Parallel and Accelerated Flows,’ is presented.
Derived from text
ConvectiveHeat Tansfer; Heat Tansfer Coefficients; Surface Roughnéahk) d Tunnel Bsts; Mathematical Models; Reynolds
Number;Stanton Number; Ice Formation

19970003565NASA Ames Research Centdfoffett Field, CA USA

A System Concept for Facilitating User Peferences in En Route Airspace

Vivona, R. A., SterlingSoftware, Inc., USA; Ballin, M. G., NASA Ames Research Cetd&A; Green, S. M., NASA Ames Re

searchCentey USA; Bach, R. E., NASA Ames Research CertlSA; McNally, B. D., NASA Ames Research CenteIiSA; Nov

1996;30p; In English

Contract(s)/Grant(s): FOP 505-64-36

Report No.(s): NASA TM-4763; NAS 1.15:4763; A-962788; No CopyrighgiACASI; A03, Hardcopy; A01, Microfiche
TheFederal Aiation Administration is trying to make its air tiafmanagement system more responsive to the neets of

aviationcommunity by exploring the concept of 'free flight’ for aircraft flying under instrument flight rules. A logical first step

towardfree flight could be made without significantly altering current aifitr&introl (ATC) procedures or requiring new-air

borneequipment by designing a ground-based system to be highly responsive to 'user preference’ in en route airspaee while pro

viding for an orderly transition to the terminal area. to facilitate user prefeieadleen route environments, a system based on

an extension othe Center/TRACON Automation System (&S) is proposed in this document. The new system would consist

of two integrated components. An airspace todl)(fscuses on unconstrained en route aircraft (e.g., not transitioning to the termi

nal airspace), taking advantage of the relatively unconstrained nature of their flights and using long-range trajectory prediction

to provide cost-déctive conflict resolution advisories to sectontrollers. A sector tool (ST) generateficant advisories for

all aircraft, with a focus on supporting controllers in analyzing and resolving complex, highly constrafiwesitiations. When

combinedthe integrated ST system supports user preference in any air roufi ttahtrol center sectoifhe system should

also be useful in evaluating advanced free-flight concepts by serving as a test bed for future research. Thipdocidesnt

anoverview of the design concept, explains its anticipated benefits, and recommends a development strategy that leads to a de

ployablesystem.

Author

Air Traffic Contol; User Requiements; Management Systems; Automatic Ghrree Flight

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19970003794Federal Aiation Administration John A. lpe National Tansportation Systems Cent€ambridge, MA USA

An Analysis of TRACON (Terminal Radar Approach Control) Controller - Pilot Voice Communications Final Report
Cardosi, Kim M., Federal iation Administration, USA; Brett, Bryan, FederaliAtion Administration,USA; Han, Sherwin,
FederalAviation Administration, USA; Jun. 1996; 35p; In English

Report No.(s): AD-A313942; DOT/VNTSC-FAA-96-7; DOT/FAA/AR-96/66; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche



Thepurpose of this analysis was to examine pilot-controller communication practices in the TRAG®IMAT Radar Ap
proachControl) environment. Forty-eight hours of communications recorded on the voice tapes from eight TRACONs-were ana
lyzed. There were 13,089 controller-to-pilot transmissions examined in this study. This included 9,409 clearances (e.g.,
assignmenof attitude; instructions tohange heading, speed, or radio frequencies; instructions for arrival, etc.) and 3,680 requests
for information, salutations, etc. The complexity of toaitrollers message (i.e., the number of pieces of information) was ex
aminedand the number of erroneous readbacks were analyzed as a function of message cdrilpteadignowledgmentsere
alsoanalyzed; the numbers of full and partial readbacks, and acknowledgments only (i.€),Wwegetallied. Pilot reports of
altitudeinformation was also examined. Fewer than one percent of the messages resulted in communications errors. Among the
errorfactors examined were: complexity of the message, type of acknowledgment, use of call sign in the acknowledgment, type
of information in errgrand whetheor not the controller responded to the readback.dnstances in which the controller con
tactedthe aircraft with one call sign and the pilot acknowledged the transmission with anotiségrcelére also examined. The
reportconcludes with recommendations to further reduce the probability of communication errors.

DTIC
Air Traffic Contmwollers (Personnel); Messages; Attitude (Inclination); Radar Apph Contol; \bice Communication;&rminal
Guidance;Clearances; Pilots (Personnel)

19970004326Western Aerospace Labs., Inklonte Sereno, CA USA
Building the Traffic, Navigation, and Situation Awareness System (NASA) for Surface Operations Final Report Aug.
1995- Oct. 1996
McCann, Robert S., @étern Aerospace Labs., Inc., USA; Oct. 1996; 14p; In English
Contract(s)/Grant(s): NCC2-818
Report No.(s): NASA-CR-203032; NAS 1.26:203032; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche

We report the results of a part-task simulation evaluating the separate and confeictscbéfin electronic moving map dis
play and newly developed HUD symbology on ground feedformance, under moderate- and low-visibility conditiomgerty-
four commercial airline pilots carried out a series of 28 gate-to-runway taxi trials at Chicago O’Hare. Half of the trials were
conductedunder moderateisibility (RVR 1400 ft), and half under low visibility §fR 700 ft). In the baseline condition, where
navigationsupport was limited to surfadeatures and a Jeppesen paper map, navigation errors were committed on almost half
of the trials. These errors were virtually abolished when the electronic moving map or the HUD symbology was available; in addi
tion, compare, the baseline condition, both forms of navigation aid yielded an increase in forward taxi speed. The speed increase
wasgreater for HUD than the electromwoving map, and greater under low visibility than under moderate visifiligse results
suggest that combination efectronic moving map and HUD symbology has the potential to greatly increaskictraaf of
ground operations, particularly under low-visibility conditions.
Author
Navigation Aids; Air Taffic, Commecial Aircraft; Civil Aviation

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970003416NASA Ames Research Centéoffett Field, CA USA
Wing Leading Edge Joint Laminar Flow Tests
Drake, Aaron, Washington State Univ., USA; Westphal, Russell V., Washington State Univ., USA; Zuniga, Fanny A., NASA
AmesResearch CentedSA; Kennelly Robert A., It NASA Ames Research CentelSA; Koga, Dennis J., NASA Ames Re
searchCentey USA; Oct. 1996; 38p; In English
Contract(s)/Grant(s): FOP 505-59-20
Report No.(s): NASA-TM-4762; NAS 1.15:4762; A-962704; No CopyrighgiA CASI; A03, Hardcopy; A01, Microfiche

An F-104G aircraft at NASA Dryden Flight Research Center has been equippedwitiecially designed and instrumented
testfixture to simulate surface imperfections of the type likely to be present near the leading edge on the wings of some laminar
flow aircraft. The simulated imperfections consisted of five combinations of spanwise steps and gaps of various sizes. The un
sweptfixture yielded a pressure distribution similar to that of some laminar flow airfoils. The experiment was condircied at
conditionstypical for business jets and light transports: Mach numbers were in the range 0.5-0.8, and unit Reynolds numbers were
1.5-2.5million per foot. Skin friction measurements indicated that laminar flow was often maintained for some distance down



streamof thesurface imperfections. Further work is needed to more precisely define transition location and to extend-the experi
mentsto swept-wing conditions and a broader range of imperfection geometries.

Author

Leading Edges; Laminar Flow; Mgs; Surface Roughness

19970003578Nanjing Univ of Aeronautics and Astronautics, Nanjifi2ept. of AerodynamicsJiangsu, China
Method of Evaluating Aircraft Torsional Agility Metric using Pilot T ransfer Function Model
Huang,Pengnian, Nanjing Univof Aeronautics and Astronautics, Nanjit@hina; Tansactions of Nanjing University of Aero
nautics and Astronautickjay 1994; \6lume 1, No. 1, pp. 13-17; In English; Also announced as 19970003575; No Copyright;
Avail: CASI; A01, Hardcopy; A02, Microfiche

The purpose of this paper is to calculate the torsional agility metric, the time-to-roll and capture a 90 deg bank angle change,
usinga simple pilot mathematical model obtained from simulator test. The metric mentioned above is determinaildogfthe
maneuverabilityand controllability or the pilot ability to roll and captugickly and accurately a bank angle. Therefore, the time-
to-roll and capture a 90 deg bank angle change can be obtained by calculating the open loop process with limited maximum stick
deflectvelocity and the man-machine closed loop precise tracking control. Results show that the calculated values are quite consis
tentwith the manned simulation data. The deterioration of torsional agility while the aircraft is poor or very maneuverable can
be explained. It is suggestékat this approach could provide the basis for the approximate evaluation of aircraft torsional agility
metric.
Author
MathematicaModels; Contollability; Maneuverability; Feedback Comt; Roll; Aircraft Contol

19970003579Nanjing Univ of Aeronautics and Astronautics, Nanjif@ept. of Aircraft EngineeringJiangsu, China
A Method for Calculating Kinematic Parameters of Helicopter in Loop and Roll Maneuvers
Cao,Yihua, Nanjing Univof Aeronautics and Astronautics, Nanjil@hina; Gao, Zheng, Nanjing Unief Aeronautics and As
tronautics Nanjing, China; Tansactions of Nanjing University of Aeronautics and Astronautics; May 1@94m¢é 1, No. 1,
pp. 18-26; In English; Also announced as 19970003575; No Copyrightt: £ASI; A02, Hardcopy; A02, Microfiche

A set of generalized equations which govern the kinematic parameters of helicopters in maneuvering flight is given. Loop
androll maneuvers are speciabyalyzed in detail and the sample calculations are presented. The method established in this paper
is of practical significance for aerobatic employment and design of armed helicopters.
Author
Helicopters; Mathematical Models; Airaft Maneuvers; Maneuverability; Kinematics

19970003675Boeing Commercial Airplane CdSeattle, VK USA

Advanced Configurations for Very Large Subsonic Tansport Airplanes

McMasters John H., Boeing Commercial Airplane Co., USA; Paislggvid J., Boeing Commercial Airplane Co., USA; Hubert,

Richard J., Boeing Commercial Airplane Co., USA; Kroo, llan, Stanford Univ., USA; Bofah, Kwagiskegdee InstUSA;

Sullivan,John B Purdue Uniy USA; Drela, Mark, Massachusetts Inst. etfi., USA; Oct. 1996; 60p; In English

Contract(s)/Grant(s): NAS1-20269TRP 505-90-59-05

ReportNo.(s): NASA-CR-201614; NAS 1.26:1983916-81724; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche
Recentaerospace industry interest in developing a subsonic commercial transport airplane with 50 percent greater passenger

capacitythan the lagest existing aircraft in this category (the Boeing 747-400 with approximately 400-450 seats) has generated

a range of proposals basedjkely on the configuration paradigm established nearly 50 years ago wigbéiregy B-47 bomber

While this basic configuration paradigm has come to dominate subsonic commercial airplane development since the advent of

the Boeing 707/Douglas DC-8 in the mid-1950’s, its extrapolation to the size required to carry more than 600-700 passengers

raisesseveral questions. to explore these and a number of related &$eas, of Boeing, universjtgnd NASA engineers was

formed under the auspices of the NASA Advanced Concepts Program. The results of a Research Analysis focused on a large

unconventionalransport airplaneonfiguration for which Boeing has applied for a patent are the subject of this report. It should

be noted here that this study has been conducted independently of the Boeing déeilpdane (NLA) program, and with the

exceptionof some generic analysis tools which may be common to foig ahd the NLA (as will be described later), no explicit

BoeingNLA data other than that published in the open literature has been used in the conduct of the study reported here.

Author

Commecial Aircraft; Transport Aicraft; Aircraft Configurations; Reseah



19970003714Naval Air Warfare CenterAircraft Div., Patuxent RiverMD USA
Flight Test Update - F/A-18E/F Super Hornet (Slides)
Gurney,T. C., Naval Air Warfare CenteilUSA; Sandbey, Jim, Naval Air Virfare CentetUSA; Mar 14, 1996; 39p; In English
ReportNo.(s): AD-A307877; No Copyright;\ail: Issuing Activity (Defensedchnical Information Center (DTIC)), Microfiche
This presentation shows a background of the F/A-18 Super Hornet. Some background information includes: Program history
aircraftdescription, flight test program and the lessons noted.
DTIC
Flight Tests; Attack Atraft; F-18 Aircraft; Jet Aicraft

19970004300Defence Science an@dhnology Oganisation Airframes and Engines DijWelbourne, Australia
Sensitivity Study of an AMRL Finite Element Model of the F-111 Lower Wing Skin Structural Detail at Forward Auxiliary
Spar Station (FASS) 281.28
Keeley,D., Defence Science anédhnology Oganisation, Australia; Callinan, R., Defence Scieswog Echnology Oganisa-
tion, Australia; Sanderson, S., Defence Science a&otiffology Oganisation, Australia; Sep. 1996; 18p; In English
Report No.(s): DSD-TN-0060; AR-009-909; Copyright;\A&il: Issuing Activity (DST Aeronauticabnd Maritime Research
Lab., PO Box 4331, Melbournejdtoria 3001, Australia), HardcopMlicrofiche

A baseline three-dimensional Finite Element (FE) model has been developed for a structural detailldnl@mndfsing
skin at Forward Auxiliary Spar StationASS) 281.28. This location has been the site of cracking in both RAAF and USAF air
craft. The FE model was developed using precise thickness measurements appropriate for a specific full-scale test wing available
atAMRL (serial number A10-824). Thidlocument is a sensitivity study of the finite element model. Teetsfof small dimen
sionalchanges falling within the range of the manufactutolgrances are investigated. This will allow a quantitative assessment
of the stress variations which could be expected at that location within tHefledt.
Author
Finite Element Method; FA1 Aircraft; Wings

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19970003474RAND Corp, Santa Monica, CA USA
Multipoint Aerial Refueling. A Review and Assessment
Killingsworth, Paul S., RAND Corp., USA; Jan. 1996; 98p; In English
Contract(s)/Grant(s): DASW01-95-C-0059
Report No.(s): AD-A314032; ISBN-0-8330-2378-0; No Copyrightals CASI; A05, Hardcopy; A02, Microfiche

The USA Air Force currently relies principally on boom-and- receptacle technology to conduct aerial-redpeliatipns
for fixed-wing aircraft. Vith this approach, a single aircraft at a time may be refueled behind a fanlkternative concept,
called multipoint aerial refueling, uses probe-and-drogue technology to enable more than one fighter aircraft to aerially refuel
simultaneouslyrom a tankerAdvocates of a transition to multipoint aerial refueling describe multigdienefits as follows:
greater flexibility and interoperability of U.S. forces, and the possibility of budgetary savings resulting from the smaller tanker
inventorythat could be required. Several studies in recent years have addresséceitye afmultipoint aeriatefueling for fight
er-employmenbperations. Not surprisinglgince each study usedfdient analytic approaches and assumptions, the results of
thestudies have varied. | reviewed five of these studies to understand the reasons flarémees among them and to determine
whetheranygeneral conclusions could be drawn about the desirability of equipping U.S. tanker aircraft with the multipoint aerial-
refuelingcapability
DTIC
Air to Air Refueling; Fighter Aizraft; Tanker Aicraft; Inventories; Fixed Wkgs; Aircraft Configurations

19970003552NASA Dryden Flight Research Centedwards, CA USA

Flight and Static Exhaust Flow Pioperties of an F10-GE-129 Engine in an F-16XL Airplane During Acoustic €sts
Holzman,Jon K., NASA Dryden Flight Research CentéBA; Webb, LannieD., NASA Dryden Flight Research CenteiSA,;
Burcham,Frank W, Jr., NASA Dryden Flight Research Centd8A; Nov 1996; 30p; In English
Contract(s)/Grant(s): FOP 505-68-10



ReportNo.(s): NASA-TM-104326; H-2122; NAS 1.15:104326; No Copyrightais CASI; A03,Hardcopy; A01, Microfiche

The exhaust flow properties (mass flgwessure, temperature, velocapdMach number) of the AD-GE-129 engine in
anF-16XL airplane were determined fronseries of flight tests flown at NASA Dryden Flight Research CeRtbwvards, Cali
fornia. These tests were performed in conjunction with NASA Langley Research ,Gtantguton, Vfginia (LARC) as part of
astudy to investigate the acoustic characteristics of jet engines operating at high nozzle pressure conditions. The range of interes
for both objectives was from Mach 0.3 to Mach 0.9. NASA Dryden flew the airplach@cquired and analyzed the engine data
to determine the exhaust characteristics. NASA Langley collected the flyover acoustic measurements and correlated these results
with their current predictive codes. This paper describes the airplane, tests, and methods used to determine the exhaust flow prop
ertiesand presents the exhaust flow properties. No acoustics results are presented.
Author
JetEngines; Exhaust Gases; Mass Flow Rate; Mach Number; Flagis;Flow Characteristics; Ressue Measuement; éloc-
ity Measuement; Emperatue Measuement

19970004332Naval Postgraduate SchpMonterey CA USA
The Instrumentation Design and Contol of a T63-A-700 Gas Urbine Engine
Hass, David Wiams, Naval Postgraduate School, USA; Jun. 1996; 141p; In English
Report No.(s): AD-A313333; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche
A T63-A-700 gas turbine engine has been instrumented to measure performance parameters. Pressure and temperature mon
toring systems have been designed, fabricated, and installed to ansurate measurement of performance parameters. All mea
sured parameters have been compared against predicted thermodynamic cycle analysis. Design and control of selected engir
systemdhave been modified to incorporate more precise engine control and safety
DTIC
Gas Trbine Engines; Thermodynamic Cycles; Engine Guntr

19970004568Naval Postgraduate SchpMonterey CA USA
Computer Simulation of an Unmanned Aerial \&hicle Electric Propulsion System
Yourkoski, Joel, Naval Postgraduate School, USA;. 896; 122p; In English
Report No.(s): AD-A307294; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Therehas been a substantial increase in the use of electric propulsion systems in UnmannnediAasal \A/s). Howev
er, this area of engineering has lacked the benefits of a dynamic model thabeasidd to optimize the design. configurations
and flight profiles. The Naval Research Laboratory (NRL) has accurate models for the aerodynamics associated with UAVS.
Therefore the proposed electric propulsion model would use the torque and RPM requirements generated by the aerodynamic
modeland provide an accurate representation of the desirddeléatric propulsion system. Thilsesis reports on the develop
mentof such a model. The model is adaptivéhe sense that motor and battery parameters can be altered by the user to reflect
systemscurrently in use or those considered for future systems. Not only will the simulation model accefigtetiyhe operating
conditionsof the motor and battery during the mission, bued#nt flight profiles with the same configuration can be evaluated
in terms of efficiency based on the Percent Battery Capacity Used (PBCU) at the end of the mission. This Electric Propulsion
Simulatoris part of a lager NRL project intended to design and deliveMdAo the Naval Service over the next few years.
DTIC
Computerized Simulation; Systems Engineering;rAft Models; Electric Populsion

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

19970003660Air Force Inst. of €ch, National Air Intelligence CenteWright-Patterson AFB, OH USA
Summary of Advanced Infrared Guided Air-to-Air Missile Technology
Tian, Zhenhua; Aero @aponry; Jul. 18, 1996; NO. 5, pfA-16; In English
Report No.(s): AD-A313291; NAIC-ID(RS}0390-96; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche
This article is divided into two sections. The first sectiives a brief introduction to the characteristics of future aergétay
andthe second describes eight aspects of the advanced technology that future infrared efoidednaissiles may use.
DTIC
Air to Air Missiles; Infraed Imagery; &chnology Assessmengrget Recognition



19970004404National Aeronautics and Space Administration. Hugh L. Dryden Flight Research, Eemtards, CA USA
Flight Evaluation of an Air craft with Side and Center Stick Contmollers and Rate-Limited Ailerons
Deppe, PR., Calspan Advanceddhnology CentetJSA; Chalk, C. R., Calspan Advanceechnology CentetJSA; Shafer
M. F.,, National Aeronautics and Space Administration. Hugh L. Dryden Flight Research, C&#eNov 1996; 154p; In En
glish
Contract(s)/Grant(sRTOP 505-64-30
Report No.(s): NASA-CR-198055; NAS 1.26:198055; No CopyrighgilACASI; A08, Hardcopy; A02, Microfiche

As part ofan ongoing government and industrioefto study the flying qualities of aircraft with rate-limited control surface
actuators, two studies were previously flown to examine an algorithm developed to reduce the tendency for pilot-induced oscilla
tion when rate limiting occurs. This algorithm, when working propenlgatly improved the performance of tiecraft in the
first study In the second studiioweveythe algorithm did not initially é&r as much improvement. Thefdifences between the
two studies caused concern. The study detailed in this paper was performed to determinegheheénrmance of the algorithm
wasaffected by the characteristics of the cockpit controllermeTdelay and flight control system noise were also bresfiyluat
ed.An in-flight simulator the Calspan Learjet 25, was programmed with a low roll actuator rate limit, and the algorithm-was pro
grammednto the flight control system. Side- and certgck controllers, force and position command signals, a rate-limited feel
systema low-frequency feel system, and a feel system damper were evaluated. The flight program consisted of four flights and
38 evaluations of test configurations. Performance of the algorithm was determined tofeetediy using side- or centastick
controllersor force or position command signal$he rate-limited feel system performed as well as the rate-limiting algorithm
butwas disliked bythe pilots. The low-frequency feel system and the feel system damper wéretinef Time delay and noise
weredetermined to degrade the performance of the algorithm.
Author
Flight Contmol; Lear Jet Aicraft; Pilot Induced Oscillation; ime Dependence; Algorithms

19970004545NASA Dryden Flight Research CentEdwards, CA USA

X-29A Lateral-Dir ectional Stability and Control Derivatives Extracted From High-Angle-of-Attack Flight Data

lliff, Kenneth W, NASA Dryden Flight Research Cent&iSA; Wang, Kon—-Sheng Charlesang, Sparta, Inc., USA; Dec. 1996;

41p;In English

Contract(s)/Grant(s): FOP 505-68-50

Report No.(s): NASA-TP-3664; NAS 1.60:3664; Hi81 No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Thelateral-directional stability and control derivatives of the X-29A number 2 are extracted from flight data over an angle-of-

attackrange of 4 degrees to 53 degrees using a parameter identification algorithm. The algorithmlinsesitieel aircraft equa

tionsof motion and a maximum likelihood estimator in the presence of state and measurement noise. State noise is used to mode

theuncommanded forcing function caused by unsteady aerodynamics over the aircraft at angles of attack above 15 degrees. The

resultssupported the flight-envelope-expansion phase of the Xr2@Aber 2 by helping to update the aerodynamic mathematical

model,to improve theeal-time simulatgrand to revise flight control system lawstdets of the aircraft high gain flight control

system on maneuver quality and the estimated derivatives are also discussed. The derivatives are plotted as functions of angle o

attackand compared with the predicted aerodynamic database. Agreleebeaen predicted and flight values is quite good for

somederivatives such as the lateral fodee to sideslip, the lateral force due to rudder deflection, and the rolling moment due

toroll rate. The results also show significanfefiénces in several important derivatives such as the rolling moment due to sideslip,

the yawing moment due to sideslip, the yawing moment due to aileron deflection, and the yawing moment due to rudder deflection.

Author

Lateral Stability; X-29 Aicraft; Angle of Attack; Algorithms; Déctional Stability; Parameter Identification; [Rictional Con

trol; Lateral Contol

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19970003773Federal Aiation Administration Airport and Aircraft Safety; Research and Development Div., FAA Technical
Center. Washington, DC USA

JAA Airport Lighting System Requir ements Simulator Evaluation

Katz, Eric S., Federalvlation Administration, USA; Apr1996; 47p; In English



Report No.(s): AD-A307705; DOTAA/AR-TN95/11343035; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

The European Joint ation Authority (JAA) introduced its Joint Airworthiness Requirements for Operafi#iR-OPS1)
in April 1995. In general the airport lighting system requirements and associated operating minima authorized by the JAA for use
duringlow-visibility takeof and landing operations are lower than that used by the USA @h& American air carrier operators.
Therationale for JAA lower operating minima is based primarily on several years of operating experience by various European
ICAO member states. In anfeft to standardize aircrew procedures, training, and charting requirements, both the RedBaoal A
Administration(FAA) and the JAA would like to harmonize low-visibility operating requirements and minima to the maximum
extent possible. This report describes a simulator evaluation to determine the feasibility of adopting the JAA lighting-system re
guirementsaandoperating minima as theédR standard for low-visibility operations. The data results from this evaluation will be
usedby FAA Headquarters to formulate the U.S. position on adopting the JAA operational requirements for low-visibility opera
tions.
DTIC
Flight Simulators; Low ibility; Air Transportation; Lighting Equipment; Standhzation

19970004275NASA Langley Research Centétampton, YA USA
Dynamic Stability Instrumentation System (DSIS), Wlume 3, User Manual
Daniels,Taumi S., NASA Langley Research CentdSA; Boyden, Richmond.PNASA Langley Research Cent&lSA; Dress,
David A., NASA Langley Research Cent&lSA; Jordan, Thomas L., NASA Langley Resedtemter USA; Sep. 1996; 78p;
In English
Contract(s)/Grant(s): FOP 505-59-54-01
Report No.(s): NASA-TM-109156; NAS 1.15:109156; No Copyrightaih CASI; A05, Hardcopy; A01, Microfiche

Thepaper is an operating manual for the Dynamic Stability Instrumentation System in specific NASA Langley wind tunnels.
Theinstrumentation system performs either a synchronous demodulation or a Fast Fansfnrih on dynamic balance strain
gagesignals, and ultimately computes aerodynamicfauefits. The dynamic balance converts sting motor rotation into pitch
or yaw plane or roll axis oscillation, with timing information providedabghaft encodeAdditional instruments control model
attitudeand balance temperature and monitor sting vibrations. Other instruments perform self-calibration and diagnostics. Proce
duresfor conducting calibrations and windf@ind wind-on tests are listed.
Author
Wind Tunnel Stability &sts; Vihd Tunnel Apparatus; Dynamic Stability; Fouri@ransformation; Strain Gages; Aerodynamic
Coefficients;Demodulation

19970004374Defence Science an@dhnology Oganisation Ship Structures and Materials DiMelbourne, Australia
Evaluation of a Portable Shock Tibe for Function Testing of Air Blast Pressue Transducers
Yiannakopoulos, George, Defence Science and Technology Organisation, Australia; Pleckauskas, Algis, Defence Science and
TechnologyOrganisation, Australia; Aug. 1996; 20p; In English
Report No.(s): DSTO-TR-0403; AR-009-813; Copyright; Avail: Issuing Activity (Defence Scienceegahddlogy Oganisa-
tion, Melbourne, Australia), HardcopMicrofiche

Tests were conducted on a portable shock tube to stugyabsure-timgrofile emanating from the open end of the tube
and its suitability for function testing of pressure transducers in the field in situ. The pressure pulse was generated from a 0.22
calibre blank cartridge andmezoelectric pressure transducer was used to record the signal. Comparisons were made between
the pressure-time profiles generated by three types of cartridge representirgjffareat pressure loadings. The shock tube was
usedin several mounting configurations, and tube design modifications were made to improve its performance. The resultant pres
sure profiles were compared to profiles generated from a starting pistol. Recommendations arethesaigatomnes of the pressure
profile necessary for calibration and modifications are proposed which should enable these features to be produced.
Author
Evaluation; Shockdbes; Pessue Distribution; Recommendations

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19970004393Allied-Signal Aerospace CaAlliedSignal EnginesPhoenix, AZ USA
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Durability T esting of Commecial Ceramic Materials Final Report Feb. 1978 - Dec. 1995
Schienle, J. L., Allied-Signal Aerospace Co., USA; Jan. 1996; 430p; In English
Contract(s)/Grant(s): DEN3-27;TRP 778-32-21
Report No.(s): NASA-CR-198497; NAS 1.26:198497; DOE/NASA/0027-1; E-10308; ASE-31-13043; No Copyright; Avail:
CASI; A19, Hardcopy; A04, Microfiche

Technicalefforts by AlliedSignal Engines in DOE/NASA-funded project from Februa®78 through Decemhek995 are
reported in the fields ceramic materials for gas turbine engines and cyclic thermal durability testing. A total of 29 materials were
evaluatedn 40 cyclic oxidation exposure durability tests. Ceramic test bars were cyclically theempilsed to a hot combustion
environmentt temperatures up to 1371 C (2500 F) for periods of up to 3500 hours, simulating conditions typically encountered
by hot flowpathcomponents in an automotive gas turbine engine. Before and after exposure;pairstrferxure strength tests
were performed on the specimens, and fractography examinations including scanning electron microscopy (SEM) were per-
formedto determine failure origins.
Author
GasTurbine Engines; Ceramics; Higlemperaturelests; Oxidation; Silicon Carbides; Silicon Nitrides; Flexurale®igth; Ther
mal Cycling Ests

12
ENGINEERING

Includes engineering (general), communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography; lasers and masers, mechanical engineering, quality assurance and reliability; and structural me-
chanics.

19970003551Universal Analytics, Ing.Torrance, CA USA
ASTROS Enhancements, Wlume 1, Astros Useis Manual Final Report 15 Jan. 1987 - 30 Apr1995
Neill, D. J.,Universal Analytics, Inc., USA; Herendeen, D. E., Universal Analytics, Inc., USA; May 1995; 520p; In English;
Limited Reproducibility: More than 20% of this document may lecaééd by poor print and microfiche quality
Contract(s)/Grant(s): F33615-87-C-3216; AF Proj. 2401
Report No.(s): AD-A308133; WL-TR-96-3004; No Copyrightjaii: Issuing Activity (Defense 8chnical InformatiorCenter
(DTIC)), Microfiche

ASTROS(Automated STRuctural Optimization System) is a computer program for the multidisciplinary design and analysis
of aerospace structures. ASTROS combines mathematical optimization algorithms with traditional structural analysis disciplines
such as static forces, normal modes, static aeroelasticity, and dynamic aeroelasticity (flutter), all in a finite element context, to
performautomated preliminary design of an aircraft structure. This répartomplete usesr manual that documents the many
featuresof ASTROS through version 12 of the software package. It also provides informatsystem architecture and other
topicsof interest. This report isolume 3 of a set; Mume 2 (WL-TR-93-3038) is the programrieemanual.
DTIC
UserManuals (Computer Bigrams); Aicraft Structues; Structural Analysis; Ahitectue (Computers); Applications Bgrams
(Computers)Algorithms; Finite Element Method; ComputeloBrams

19970003575Nanjing Univ of Aeronautics and Astronautics, Nanjidgangsu, China
Transactions of Nanjing University of Aeionautics and Astionautics, \blume 11
Zhang,Azhou, Editoy Nanjing Univ of Aeronautics and Astronautics, Nanjing, China; Guo, Rongwei, Edigmjing Univ of
Aeronauticsand Astronautics, Nanjing, ChinaaNg,Zuosheng, EditoiNanjing Univ of Aeronautics and Astronautics, Nanjing,
China;zhu, Zhaodao, EditpNanjing Univ of Aeronauticsand Astronautics, Nanjing, China; Sun, Pingfan, Editanjing Univ
of Aeronautics and Astronautics, Nanjing, China; Xiong, Chunru, Edimjing Univ of Aeronautics and Astronautics, Nan
jing, China;You, Lixin, Editor Nanjing Univ of Aeronautics and Astronautics, Nanjing, China; Xiaozhang, Zhang, Bdéor
jing Univ. of Aeronautics and Astronautics, Nanjing, Chinggriactions of Nanjing University of Aeronautics and Astronautics;
May 1994; ISSN 10054120; \blume 1L, No. 1; 123p; In English; Also announced as 19970003576 through 19970003593; No
Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

Topicspresented include: A finite elememntethod for solving generalized Stokes problems, calculation of three-dimensional
boundarylayer equations using &rential quadrature method, method of evaluating aircraft torsional agility metric using pilot
transfer function model, a method for calculating kinematic parameters of helicopters in lgof mrasheuvers, a variable pa
rametersqueeze oil film dampgbuckling analysis of polar orthotropic annular plates under uniform pressures, a parallel imagi
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nary EBE method for solving positive definite linear systems, on the construction of a Jacobi matrix from its spectrum and a
submatrix three aspects of ISAR signal processing, a new approach for ISAR translational motion compensation, variable struc
ture model-following adaptive control design for robot manipulators, an investigation of hot film signals in locating boundary
layertransition, and optical fiber sendoased cutting force measuring device.

CASI

AdaptiveContmwol; Boundary Layer fansition; Finite ElemenMethod; Optical Fibers; Robotics; Image Motion Compensation;
Aircraft Maneuvers; Signal cessing; Synthetic AperauRadar; Boundary Layer Separation

19970003591Nanjing Univ of Aeronautics and Astronautics, Nanjifi@ept. of AerodynamicsJiangsu, China
An Investigation of Hot Film Signals on Locating Boundary Layer Tansition
Wang,Tiecheng, Nanjing Univof Aeronautics and Astronautics, Nanjing, ChinagriBactions of Nanjing University of Aerorau
tics and Astronautics; Mag994; \blume 1, No. 1, pp. 10-113; In English; Also announced as 19970003575; No Copyright;
Avail: CASI; A01, Hardcopy; A02, Microfiche
Theabilities of several hot film signals, such as mean voltage, fluctuating voltage and oscillogram of voltage are comparative
ly studied to locate boundary layer transition. The features of these hot film signals are presented.
Author
BoundaryLayer Tansition; Wind TunnelTests; Vihd Tunnel Models; Angle of Attack; Reynolds Number; Sigresidmission

19970003707SRI International CorpMenlo Park, CA USA
Characterization of Early Stages of Corosion Fatigue in Aircraft Skin Final Report Sep. 1993 - 1995
Schmidt,C. G., SRI International Corp., USA; CrockérE., SRI International Corp., USKanazawa, C. H., SRI International
Corp.,USA; ShockeyD. A., SRI International Corp., USA; Feb. 1996; 147p; In English
ReportNo.(s): AD-A307254; PYD-5082; DOTAA/AR-95/108; No Copyright; &ail: CASI; A07, Hardcopy; A02, Microfiche

SRl International is conducting researctctaracterize and quantitatively describe the early stages of corrosion fatigue in
thefuselage skin of commercial aircraft. Specific objectives are to gain an improved deterministic understanding of the transition
from corrosion pit to short crack to long crack and to delineate the effects of environment, skin surface condition, and loading
conditionson crack nucleation and propagation rates. This Phase | report summarizéstietee first two years of this five-
yearprogram. The results suggest that corrosion fatigue in Alclad 2024-T3 involves two competing crack nucleation mechanisms-
hydrogenreffects in the cladding angitting at constituent particles in the core alllwya given situation, the mechanism which
dominatesiepends on environment (particulap) and (weakly) on specimen orientation. Cracks do not necessarily nucleate
at the largest corrosion pit, suggesting that the main effect of a pit is not to raise the loc&athess high local hydrogen
concentratiorassociated with accelerated corrosion at a pit could cause cratkimgarby favorably oriented grain. Propagation
ratesof short cracks were slightly higher in acidic environments and in specimens with painted surfaces, but feetredunaf
materialorientation and surface roughness. Corrosion fatigue observations and data from the laboratory experiments are being
compared wi th those from field components to check whether research results represent in-service experience.
DTIC
Corrosion; Fuselages; Surface Properties; Crack Propagation; Commercial Aircraft; Cladding; Fatigue (Materials); Skin
(StructuralMember)

19970003709Galaxy Scientific Corp.Egg Harbor dwnship, NJ USA

Tir e Test Correlation: Radial Versus Bias-Ply Tres

Anderson, Rich, Galaxy Scientific Corp., USA; M&896; 32p; In English

Contract(s)/Grant(s): DTAD3-89-C-00043

Report No.(s): AD-A307536; DOTAA/AR-TN95/97; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Thetemperature performance of a radial tire was correlated with a bias ply tire of identical size under controlled laboratory

dynamometeconditions. The generalfetts of increases in load and ground speethertemperature profiles of each tire were

comparedThe results indicated that the bias ply tire used during the tests was more adviestely B increases in load and

speedhan the radial tire. Howevép further quantify the temperature profile distinction between the radial and bias ply tires,

additional data and feirt would be required.

DTIC

Aircraft Tires; Aircraft Maintenance
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19970004079NASA Lewis Research Cenjetleveland, OH, USA
Application of the k- omega turbulence model to quasi-thee-dimensional turbomachinery flows
Chima,Rodrick \/, NASA Lewis Research Cent, USA; Journal of Propulsion and Power; November 1996; ISSN 0748-4658; 12,
6, pp. 176-1179; In English; Copyright; ¥ail: Issuing Activity

In this study, an attempt is made to incorporate the low Reynolds number k- omega model in the quasi-three-dimensional
turbomachinenanalysis code. The omega model was implemented using many of M&ntecommendations and an implicit
approximate-factorization scheme. The model was tested for a transonic compressor with rotation and variable stream-surface
radiusand height, and for a transonic turbine vane with transition and heat tr&esfalts were compared to the B-L model and
to experimental data.
Author (EI)
CompressorsiMach Number; Mathematical Models; Navigtokes Equation; Reynolds Numbearrtiomachinery; Tirbulence

19970004231Cornell Univ, Sibley School of Mechanical and Aerospace Engineglingca, NY USA
Turbulent Inflow Measurements Final Report 5 Jul. 1995 - 31 Dec. 1996
Geoge, Albert R., Cornell Uniy USA; Dec. 31, 1996; 6p; In English
Contract(s)/Grant(s): NAG2-554
Report No.(s): NASA-CR-203038; NAS 1.26:203038; No CopyrighgilACASI; A02, Hardcopy; A01, Microfiche

In the present research, tilt rotor aeroacoustics haee studied experimentally and computation&iperimental mea-
surementsvere made on a 1/12.5 scale model. A dimensional analysis showed that thevasdejood aeroacoustic approxima
tion to the full-scale aircraft, and scale factors were derivexti@polate the model measurements to the full-scaléXWhe
experimentameasurements included helium bubble flow visualization, silk tuft flow visualization, 2-component hahevite
metry, 7-hole pressure probe measurements, vorticity measurermedtsutdoor far field acoustic measurements. The hot wire
measurementsere used to estimate the turbulence statisfitise flow field into the rotors, such as length scales, velocity scales,
dissipationand turbulence intermittenclp date, these flow measurements are the only ones in exifteadeovering tilt rotar
Several differentonfigurations of the model were tested: (1) standard configurations (single isolated rotor, two rotors without
theaircraft, standard tilt rotor configuration); (2) flow control devices (the 'plate’, the 'diagonal fences’); (3) basic configuration
changegincreasing the rotor/rotor spacing, reducing the rotor plane/wing clearance, operating the rotors out of phase). Also, an
approximatiorto Sikorskys Variable Diameter it Rotor (VDTR) configuration was tested, and some flow measurements were
madeon a semi-span configuration of the model. Acoustic predictions were made using LOWSON.M, a Mathematica code. This
hoverprediction code, from HOVER.FOR, used blade element theory for the aerodynamiesaaditts \brtex theory to model
thewake, along with empirical formulas for thdesfts of Reynolds numhevach numberand stall. Aerodynamic models were
developedrom 7-hole pressure probe measurements of the mean velocity into the model rotors. LOWSON.M modeled a rotor
bladeas a single force and source/sink combination separated in the chordwise directiorfeatiae blade radius. Spanwise,
Mach-weightedntegrals were used to find the equivalent forces and equivalent source strengths.
Derived from text
AcousticMeasuement; Aesdynamic Characteristics; Flow Distribution; Flow Measuorent; Scale Model3jlt Rotor Aircraft

19970004235NASA Langley Research Centétampton, YA USA
Analytical Methodology for Predicting the Onset of Wdespread Fatigue Damage in Fuselage Structar
Harris,Charles E., NASA Langley Research Centi8A; Newman, James C.,, JXASA Langley Research Cent&ISA; Pias
cik, Robert S., NASA Langley Research Cent#BA; Starnes, James H.,, MASA Langley Research Cent&tSA; Nov 1996;
27p;In English
Contract(s)/Grant(s): FOP 538-02-10-01
Report No.(s): NASA-TM-10293; NAS 1.15:10293; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

NASA has developed a comprehensive analytical methodology for predicting the onset of widespread fatigue fizseage in
lagestructure. The determination of the number of flights and operational hours of aircraft service life that are related to the onset
of widespread fatigue damageludes analyses for crack initiation, fatigue crack growth, and residual strength. Therefore, the
computationatapability required to predict analytically the onset of widespread fatigue damage must be able to represent a wide
rangeof crack sizes from the material (microscale) level to the global structural-scale level. NASA studies indicate that the fatigue
crack behavior in aircraft structure can be represented conveniently fojioléng three analysis scales: small three-dimension
al cracks at the microscale level, through-the-thickness two-dimensional cracks at the local structural level, and long cracks at
theglobal structural level. The computational requirements for each of these three analysis scales are described in this paper
Author
Fuselages; Residual gtngth; Crack Initiation; Crack Rapagation; Fatigue (Materials); Computer &grams
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1997000454 1Lehigh Univ, Dept. of Mechanical Engineering and MechaniBgthlehem, R USA
Corrosion and Corrosion Fatigue of Airframe Materials Final Report
Wei, Robert R Lehigh Univ, USA; Harlow D. Gary Lehigh Univ, USA; Feb. 1996; 56p; In English
Contract(s)/Grant(s): 92-G-0006
Report No.(s): AD-A307471; DOTAA/AR-95/76; No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

In support of the National Aircraft Research Program of the Federaiédn Administration (RA) Lehigh University under
took a multidisciplinary prograrof research to study corrosion and corrosion fatigue of airframe materials. The program is com
plementedy a program sponsored by the Air Forcéicefof Scientific Research (AFOSR). The objectives of these programs
are: (1) the development of basic understanding of the processes of localized corrosion and corrosion fatigue crack nucleation and
growthin high-strength aluminum alloys used in airframe construction; (2) the formulation of kinetic models for these elemental
processes; and (3) tigegrationof these models into probabilistic models that can provide guidance in formulating methodolo
giesfor service-life prediction. This report summarizes research performed undétspénsored (Phase 1) program for the
period from 15 June 1992 to 14 June 1995. Experimental efforts during this period were focused upon (1) characterizations of
the chemical microstructural and statistical aspects of pitting corrosion, and upon the kinetics of pitting of 2024-T3 aluminum
alloy in aqueous environments; (2) establishment of the criteria for the transition from pitting to cdatigiencrack growth
(i.e. crack nucleation); and (3) studies of corrosion fatigue crack growth (particularly in its early stage, or the so-called chemically
shortregime). The modeling fefrt, which cuts across thR and AFOSR programs, included the development and demenstra
tion of a mechanistically based probability approach for service-life prediction and the formulation of a probability model for
particle-inducedorrosion pit growth that pertains to multiple-site-damage (MSD) analysis.
DTIC
Corrosion; Airframes; Airframe Materials; Crack Bpagation; Fatigue (Materials); Multidisciplinary Resear AluminumAl-
loys; Microstructure
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19970003823Naval Postgraduate SchpMonterey CA USA
Designand Implementation of a NATOPS Qualification Database Management System for Navaliation Safety Officers
Martin, Terryll R., Naval Postgraduate School, USA; Jun. 1996; 104p; In English
Report No.(s): AD-A313102; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The VFA-125 Safety Ofice located at NAS Lemoore is burdened with the enormous administrative responsibility of manag
ing the NATOPS qualifications for over 200 piloasid passengers. During this period of military downsizing and operational fund
ing cuts, this responsibility will require the increased attention of a smallewittaga limited budget. The burden of paper file
managementould be eased through the introduction of automated record keeping while simultaneously increasing accuracy and
efficiency. The potential for non-qualified personnel to fly squadron aircraft could be eliminated. Based-425%/Eafety Ofice
requirementsthis thesis designs and implements a database management system. The primaryistifeatitemate the cur
rently utilized manual NAOPS filing system to allow the squadron Safetfig@f immediate access &l NATOPS-related pilot
gualificationdata. This system will store, sort and compare data relevant to all squadron pilots while minimizing the time spent
verifying the previously-used manual filing system. Additionate stafwill be able to query reports and generate memoranda
with minimal efort. The system is also analyzed to determine possible enhancements in the futukeafide afety Database
Systemis designed using dBASE 3 Plus and dBASE fandws 5.0.
DTIC
Data Base Management Systemscift Safety; Data Bases; Flight Safety
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PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19970003410Boeing Commercial Airplane CdSeattle, VK USA
Definition of 1992 echnology Aircraft Noise Levels and the Methodology for Assessing Airplane Noise Impact of Com—
ponent Noise Reduction Concepts
KumasakaHenry A., Boeing Commercial Airplane Co., USA; Martinez, Michael M., Boeing Commercial Airplane Co., USA;
Weir, Donald S., Garrettdrbine Engine Co., USA; Jun. 1996; 222p; In English
Contract(s)/Grant(s): NAS1-20090TRP 505-62-10-50
Report No.(s): NASA-CR-198298; NAS 1.26:198298; No CopyrighigihCASI; A10, Hardcopy; A03, Microfiche

This report describes the methodology for assessing the impact of component noise reduction on total airplam&sy.stem
Themethodology is intended to be applied to the results of individual study elements of the NASA-Advanced Sebkonio-T
gy (AST) Noise Reduction Program, which will address the development of noise reduction concepts for specific components.
Programprogress will be assessed in terms of noise reduction achieved, relative to baselinepresentative of 1992 techrolo
gy airplane/engine design and performance. In this report, the 1992 technology reference levels are defined for assessment model
based on four airplane sizes - an average business jet and three commercial transports: a small twin, a medium sized twin, an
alarge quad. Study results indicate that component changes defined as program firfal gaakslle treatment and engine/air
framesource noise reduction would achieve from 6-7 EPNdB reduction of total airplane ndiée 28 Btage 3 noise certification
conditionsfor all of the airplane noise assessment models.
Author
Aircraft Noise; Noise Reductionransport Aicraft; Noise Spectra; Jet Airaft

19970004076
Plasma generators for e-entry simulation
Auweter—Kurtz, Monika, Universitaet Stuttgart, Germany; Kurtz, Helmut L.; Laure, Stefan; Journal of Propulsion and Power;
Novemberl996; ISSN 0748-4658; 12, 6, pp. 1053-1061; In English; Copyriglat):Assuing Activity

The qualification of thermal protection systems (TPS) and numerical design tools for re-entry vehicles and space probes re
quiresthe ability to understand and duplicate the prevailing complex physico-chemical phenomena, including thermal and chemi
cal nonequilibrium near the surface of a body that enters the atmosphere of the Badther celestial bodt the Institut fuer
Raumfahrtsystemef the University of Stuttgart, four plasma wind tunnels (PWKZ1-4) are in operation to simulate the thermal,
aerodynamicand chemical loads on the surface of a space velffittee diferent plasma sources have been developed for this
purposel) a magnetoplasmadynamic generator for the simulation of the high-enthalpy and low-pressure environméeg during
first phase of re-entry2) a thermal arcjet device for the follow-on flight path at modespgeific enthalpies and higher stagnation
pressures, and 3) an inductively heated generator for basic materials experiments over a wide range of specific enthalpies ant
pressuresSpecial dbrts were made to avoid electrode erosion to preclude impairing the erosion and catalytic bef@&or of
materials A detailed description of these plasma generators and an overview of the simulation regions and operation areas of the
plasmawind tunnels are presented.
Author (EI)
Computerized Simulation; Flight Paths; Plasma Generators; Plasmas (Physics); Reentry; Sz Phermal Ritection;
Wind Tunnels

19970004375Defence Science an@dhnology Oganisation Air Operations Diy Melbourne, Australia
Assessment of Noise Levels In and Aund the Sikorsky S-70A-9 Black Hawk Helicopter
King, Robert B., Defence Science anecfinologyOrganisation, Australia; Saliba, Anthony J., Defence Science actthblogy
Organisation, Australia; Creed, David C., Defence Science eclahiblogy Oganisation, Australia; Brock, J&R., Defence Sei
enceand Bchnology Oganisation, Australia; Feb. 1996; 53p; In English
Report No.(s): DSTO-TR-0300; AR-009-621; Copyright; Avail: Issuing Activity (Defence Sciencesahddlogy Oganisa-
tion, Melbourne, Australia), HardcopMicrofiche

This document reports the results of a comprehensive noise survey of the Sikorsky S-70A-9 Black Hawk resticiopter
mentand provides an assessment of the hearing protection devices worn by personnel exposed to this environmenbigenbient
levels were measured in the cabin of the Black Hawk at four positions under various flight conditions and at thirteen positions
outsidethe BlackHawk under various ground running conditions. The attenuation properties of the ALPHA helmet, the Roanwell
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MX-2507 Communications Headset and the Eéd&plug were also assessed. Results show that these devices do not always pro
vide enough hearing protection to meet current conservation regulations (DIG PERS 194), even when worn in combination. Rec
ommendations relating to the use of these hearing protection devices and the maximum Permissible Daily Exposure Duration
(PDED)for personnel exposed to the Black Hawk environment are made.

Author

Noise Intensity; Araft Noise; Military Helicopters; H-60 Helicopter
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SOCIAL SCIENCES

Includes social sciences (general);, administration and management; documentation and information science, economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19970003652NASA Langley Research Centéfampton,YA USA
NASA Video Catalog
1996; 138p; In English
Report No.(s): NASA-SP-7109(02); NAS 1.21:7109(02); No Copyrigh&ilACASI; A07, Hardcopy; A02, Microfiche

Thisupdated issue of the NASAidéo Catalodists 676 video productions from the NASA STl Databasgids considered
include: Aeronautics; Aerodynamics; Airdnsportation and Safety; Aircra&ommunication and Navigation; Aircraft Design,
testing and Performance; Aircraft Instrumentation; Aircraft propulamaiPower; Aircraft Stability and Control; Research and
Support Facilities; Astronautics; Ground Support Systems and Facilities; Launch Vehicles and Space vehicles; Electronic and
ElectricalEngineering; Fluid Mechanics and Heaadsfer; Instrumentation and Photography; Lasers and Masers; Mechanical
EngineeringQuality Assurance and Reliability; Structural Mechanics; gnéroduction; Environment PollutioMeteorology
andClimatology; Aerospace Medicine. Also included; Solid-State physics; Thermodynamics and Statistical Physics; and Space
Radiation.
Derivedfrom text
AerodynamicsAir Transportation; Aicraft Communication; Aaraft Safety; Aicraft Stability; Catalogs (Publications); Envi
ronmentPollution; Extraterestrial Radiation; Flight Safety; Masers; Navigation; Photography; Qualibntol; Support Sys
tems
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GENERAL

19970004281NASA Washington Washington, DC USA
Flights of Discovery: 50 ‘¢ars at the NASA Dryden Flight Researth Center
Wallace, Lance E., NASA ®shington, USA; 1996; 220p; In English; Original contains color illustrations
ReportNo.(s): NASA-SP-4309; NAS 1.21:4309; LC-96-15797; No CopyrighgiACASI; A10, Hardcopy; A03, Microfiche

As part of the NASA History Series, this report (NASA SP-4309) describes fifty years of aeronautical research at the NASA
Dryden Flight Research Center. Starting with early efforts to exceed the speed of sound with the X-1 aircraft, and continuing
throughto the X-31 research aircraft, the report covers the flight activities of all of the major research aircraft ammbdifeag
studiedby NASA. Chapter One, 'A Place for Discovery’, describes the facility itself and the surrounding Mojave Desert. Chapter
Two, 'The Right Stuf’, is about the people involved in the fliglggsearch programs. Chapter Three, 'Highastet summarizes
the early years of transonic flight testing and the development of several lifting bodies. Chaptémpoaving Eficiency, Ma-
neuverability & Systems’, outlines the development of aeronautical developments such as the supercritical wing, the mission
adaptive wing, and various techniques for improving maneuverability fo winged aircraft. Chapter 5, 'Supporting National Ef-
forts’, showshow the research activities carried out at Dryden fit into NAf®ograms across the country in supporting the space
program,n safety and in problem solving related to aircraft design and aviation safety in g€heyater Six, ' Future Directions’
looksto future research building on the fifty year history of aeronautical research at the Dryden Flight Research @lessary
of acronyms and an appendix covering concepts and innovations are included. The report alsor@mighstographs prowid
ing a graphical perspective to the historical record.
CASI
Aircraft Design; Research Aircraft; Lifting Bodies; Aerodynamic Configurations; Research Facilities; Figfist Histories;
NASAPrograms
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